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• Corneal power and shape varies with refractive error.1,2 
 
• The optical properties of the cornea (such as higher order 
aberrations [HOA]) may potentially degrade retinal image 
quality and influence eye growth.3 
 
• Typically, the fellow eyes of an individual display a high degree 
of corneal symmetry for measures of astigmatism (magnitude 
and axis)4 and HOA’s.5 
 
• Small interocular differences in corneal optics have been 
reported between the fellow eyes of myopic anisometropes, 
however, the importance of these differences remains 
unknown.6 
 
• The aim of this study was to examine between eye differences 
in topographical characteristics and the corneal HOA profile in 
a range of refractive error groups. 
BACKGROUND 
• There is a high degree of corneal symmetry between the fellow eyes of 
myopic and emmetropic isometropes. 
 
• Interocular differences in corneal topography and higher order aberrations 
are more apparent in myopic anisometropes and keratoconics due to 
regional (primarily inferior) differences in topography. 
 
• Interocular asymmetries in corneal optics appear to be associated with 
anisometropic refractive error development. 
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METHODS 
• 174 subjects (mean age 25 ± 6 years) were recruited including;  
 - 50 isometropic emmetropes (SER anisometropia ≤ 0.75 D) (25 ± 5 years) 
 - 48 isometropic myopes (SER anisometropia ≤ 0.75 D) (25 ± 5 years) 
 - 50 myopic anisometropes (SER anisometropia ≥ 1.00 D) (23 ± 5 years) 
 - 22 keratoconics (31 ± 7 years) 
 
• Corneal topography was measured using the Medmont E300 
videokeratoscope and analyzed using custom written software. 
 
• Corneal height data were used to calculate the corneal 
wavefront centred on the line of sight (LOS). 
 
• All left eye data were rotated about the vertical midline to 
translate the data into a right eye format. 
 
• Refractive power maps derived from the corneal wavefront 
were analyzed to assess corneal sphero-cylindrical power 
vectors. 
 
• Differences between the more myopic (or more advanced eye 
for keratoconics) and the less myopic (advanced) eye were 
examined. 
 
• Refractive power histograms (based on corneal HOA’s only) 
were calculated relative to the mean sphero-cylinder using an 
established technique.7 
 
• Topography and HOA data were analyzed over a 6 mm corneal 
diameter, centred on the LOS (pupil centre). 
CORNEAL REFRACTIVE POWER 
 
• The cornea of the more myopic eye was 
significantly steeper compared to the 
fellow eye in both anisometropes (0.10 
± 0.27 D steeper, p = 0.01) and 
keratoconics (2.54 ± 2.32 D steeper, p < 
0.001). 
 
• No significant interocular difference was 
observed for isometropic emmetropes (-
0.03 ± 0.32 D) or isometropic myopes 
(0.02 ± 0.30 D) (both p > 0.05). 
 
• In keratoconic eyes, the interocular 
difference in refractive power was 
greatest inferiorly (associated with cone 
location). 
 
• In myopic anisometropes, the more 
myopic eye displayed a region of 
significant inferior corneal steepening 
(0.15 ± 0.42 D steeper) relative to the 
fellow eye (p = 0.01). 
HIGHER ORDER ABERRATIONS 
 
• Significant interocular differences (IOD’s) in 
higher order aberrations were observed in the 
keratoconic group for; vertical trefoil C(3,-3), 
horizontal coma C(3,1) secondary astigmatism 
along 45 C(4, -2) (p < 0.05) and vertical coma 
C(3,-1) (p < 0.001). 
  
• The IOD in vertical pupil decentration (relative to 
the corneal vertex normal) increased with 
between eye asymmetry in refraction (isometropia 
0.00 ± 0.09, anisometropia 0.03 ± 0.15 and keratoconus 0.08 ± 
0.16 mm) (p < 0.001 for keratoconic vs. isometropic groups). 
 
• This finding could be partially explained by an 
IOD in corneal vertical coma causing an 
apparent vertical shift in pupil location relative to 
the corneal normal.  IOD in C(3,-1) vs. IOD in vertical 
pupil decentration (r = -0.16, p =  0.04). 
 
• The IOD in corneal vertical coma C (3,-1) 
increased with increase in asymmetric refraction 
(isometropia -0.006 ± 0.142, anisometropia -
0.037 ± 0.195 and keratoconus -1.243 ± 0.936 
μm) but only reached statistical significance for 
comparisons between the isometropic and 
keratoconic groups. 
 
• Figure 1 displays the refractive power 
histograms (spline interpolation fit) for the mean 
IOD of each refractive error group.   
 
• The variance of the IOD in refractive power 
distribution increased with increasing asymmetry 
in refraction; 
   - isometropic emmetropia (0.10 ± 0.17) 
  - isometropic myopia (0.14 ± 0.41) 
  - anisometropic myopia (0.28 ± 0.48) 
  - keratoconus (10.25 ± 10.56) 
 
• The variance of the keratoconic group was 
greater in comparison to all other refractive error 
groups (p < 0.001), and the anisometropic group 
displayed a larger degree of variance compared 
to the isometropic emmetropes (p = 0.02).  
 
• Figure 2 highlights the increase in the interocular 
difference in HOA profile with increasing 
asymmetry of refraction. 
RESULTS 
Figure 1.  Refractive power histograms of the 
interocular difference in corneal power (based 
on HOA’s only) for each refractive error group.  
Note: The distribution of the keratoconic group 
is bimodal with peaks at ~ ±3 D. 
Figure 2.  The group mean interocular difference in refractive power based on the corneal wavefront (coefficients 1-6 removed) centred on the LOS (pupil centre) for each refractive 
error group.  Calculated as the more myopic (more advanced) minus the less myopic  (less advanced) eye.  Note: The scale is larger for keratoconics. 
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